
2.4 EvaluatIon

a. Availability

No engineering data was available for either the

orig inal section or the modifications and repairs to the dam.

b. Ad equacy

While the engineering data was insufficient to

perform a comprehensive , definitive evaluation of the dam’s
stability, an adequate assessment of the dam could be carried

out with the data obtained in the field in view of the overall

good condition of the dam.

c. Validity

Not applicable as no design or construction records

were available.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

The visual inspection mad e of Cold Spring Lake Dam

revealed that the dam and appurtenances were in serviceable

condition , but a regular program of inspection and repair is

required to maintain Its serviceability.

b. Dam

The rock masonry retaining wal l appears to be in

good condition. No evidence of settletne’nt or movement was

apparent. The stones in the wall are of hard , durable rock

and show no signs of deterioration. No stones were displaced

from the wall.

The concrete gravity section shows some evidence of

minor leakage through concrete cracks probably associated with

cold joints formed during placement , but most areas showing

signs of previous leakage are presently dry. The mass con—

crete exposed to view showed no signs of deterioration . There

is a small amount of spalling occuring at the crest .

12
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Gr avel , sand and silt in low terrace deposits are

exposed in road cuts east of the left abutment. It is be-

lieved this material extends to the left abutment and is the

foundation for the dam. No outcrops were seen , however , the

geology indicates tha t gneiss and amphibolite comprise bedrock

under the alluvial deposits on the right and left abutment ,

respectively. Neither abutment shows evidence of sloughing or

erosion except for a small amount of surface erosion due to

roadwa y runoff on the left abutmen t a short distance down-

stream of the dam .

Seepage was observed flowing from beneath the apron

at the base of the original section. Seepage was also obser-

ved immediately downstream of the concrete arch. In both

locations the seepage appeared to be free of fine—grained soil

(as well as coarse—grained soil). The seepage in the area of

the concrete section was estimated at about 5 gpm . This

seepage is believed to be occurring throug h the soil founda-

tion under the section. No estimate of total seepage quantity

could be made in the area of the original section due to

discharge over the spillway. This seepage is believed to be

occurring through both the embankment behind the wall and

throug h the soil foundation under the dam .

c. Appurtenant Structures

1. Masonry Dam Sp iliway

A concrete cap was construc ted over the

original masonry dam spillway. The spiliwa y is located

in the rig ht portion of the masonry section and is a

broad—crested weir with free—fall discharge. The spill—

13
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$
way has a lower central section for i~ervice discharges

and a higher section on each side. The lower level

spiliway was discharging a small flow and was functioning

very well. The crest of the weir is flat and extends

over the full dam crest thickness. A small wooden

footbridge was installed over the lower spillway notch.

This bridge will probably be washed away if a large flow

occurs over the upper level of the spillway. Erosion of

backfill was observed behind the left wingwall of the

spillway approach.

2. Concrete Spillway

Like the masonry dam spillway, this spillway

is a broad—crested weir with free—fall discharge. The

spillway is on the left side of the concrete section and

has two levels. No water was discharging over any

portion of the spillway. A permanent wooden footbridge

was constructed across the crest , which would restrict

the spilivay discharge capacity during high fl ows and

would tend to collec t debris , which would fur ther re-

stric t flow. The concrete surfaces were slightly to

moderately rough. The right wingwall of the sp illway

approach has settled , tilted and cracked .

3. Low—Level Outlet

The dam’s low—level outlet is reported to be a

1 2—inch diameter cast iron pipe installed in the old

outlet conduit. Both the inlet and outlet are submerged

and could not be inspected . The control gate valve is

reported to be operated annually for spring lowering of

the lake , but is normally left in the closed position.

14



d. Reservoir Area

The slopes of the reservoir are gently sloping and

exhibited no readily apparent signs o instability.

A geologic map of th~ lake and dam n ite I s appended

to the end of thi s report .

e. Downstream Channel

The discharge channel is well defined and about

15 to 20 feet wide. The side slopes are heavily riprapped and

show no signs of erosion or sloughing. Two 8 1 inch by 48 inch

concrete pipe culverts are located in a private access road

immediately downstream of the dam . The total height between

roadway and channel bottom is about 6 feet. A highway bridge

lies further downstream with effective dimensions of about

12 feet by 3.5 feet for passing discharge from the dam . Total

height between roadway and channel bottom is also about

6 feet.

3.2 Evaluation

At the time of the inspection neither the dam nor the

abutment showed any signs of distress. The dam appears to be

adequately maintained . The reservoir slopes are not believed to

pose a threat to the safety of the dam. Downstream channel slopes

appear to be in good condition.

15
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

Cold Spring Lake Dam is used to impound water for
recreation activities. The policy is to maintain a nearly constant

lake level close to the elevation of the spiliway crest. The lake

level is normally maintained by unregulated discharge over the

notch in the spillway of the rock masonry section. The other

spiliway r eleases excess flow during storms.

The lake level is lowered early each spring by releasing

water through the outlet pipe. The lake is usually lowered about

6 feet below the normal level during the cleaning and Is allowed to

refill naturally in the early spring.

4.2 Maintenance of the Dam

There is no program of regular inspection and mainte-

nance of the dam and appurtenant structures. Operation and mainte-

nance is done by the Star Lake Camp caretaker as a part of his

duties. At present , no records of operation and maintenance are

kept.

4.3 Maintenance of Operating Facilities

The low level outlet gate valve is opened annually for

the spring lowering of the lake. No known maintenance of the valve

has been made to keep the valve operable. The outlet pipe has not

received maintenance.

16
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4.4 Evalua~~~~

Surveillance and maintenance is in the hands of the

Star Lake Camp caretaker, Mr. S
cott Fritz. A formalized program of

periodic inspection by an experienced 
party should be initiated and

documentation recorded to assist the 
owner.

0
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design

The drainage area above Cold Spring Lake Dam is

approximately 1.5 square miles. A drainage map of the water-

shed of Cold Spring Lake damaite is presented on Plate 1,

Appendix D.

The topography within the basin varies from moun-

tain type terrain in the northwest section to generally hilly

in the southeast section. ElevatIons range from approximately

415 feet above mean sea level at the damsite to over

1,000 feet above mean sea level in the hills around

Tom e Nountain.

Land use patterns within the watershed are mostly

urban with some forested lands in the hilly section of the

basin. Nost of the urban areas are located near the rim of

the reservoir and in the lower elevation portion of the

watershed.

The evaulation of the hydraulic and hydrologic

features of Cold Spring Lake Dam was based on criteria set

forth in the Corps guidelines and additional guidance provided

by the Philadelphia Distr ict, Corps of Regineers. The Prob-

able Maximum Fl ood (PMF) was calcula ted from the Probable
Maximum Precipitation using Hydrometeorological Report No. 33
with standard reduction factors, and the 100—year flood was

calculated from the 100—year precipitation using Weather

18
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I
Bu reau Technical Report No. 40. Doe to the smal l drainage

area of Cold Spring Lake Dam , the SCS triangular hyd rograph ,
transformed to a curvilinear hydrograph , was adopted for

developing the unit hydrograph. The derived unit hydrograph is

presented in Appendix D.

Initial and infiltration loss rates were applied

using SCS procedure to the Probable Maximum Storm rainfall and

the ZOO—year rainfall to obtain rainfall excesses. The

rainfall excesses were then applied to the unit hydrograph to

obtain the PMF and the 100-year flood hydrographs utilizing

program HEC—1.

The computed peak discharges of one—half the PMF

and the 100—year flood are 3,726 c fs and 2 ,832 cfs , respec-

tively.

Both one—half the PMF and the 100—year flood inflow

hyd rographa were routed through the reservoir by the Modified

Puls Method , also utilizing computer program HEC—1. The peak

outflow discharges for one—half the PMF and the 100-year flood

result in overtopping of the dam .

The stage—outflow relation for the spiliway was

prepared from field notes and sketches. The reservoir stage—

capacity data were based on th~ U.S.G.S. quadrangle topogra-

phic maps In combination with data given in the National Dam
Safety Inventory Table. Reservoir storage capacity included

surcharge levels exceeding the top of the dam and the spillway

rating curve assumed that the dam remains intact during

routing . In the routing computations , the discharge through

outlet faci l i t ies was exclud ed due to its insignificant

magnitude as compared to the spiliway discharge and one—half

the PMF . The spillwa y rating curve and the reservoir capacity

19 
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curve are presented in Plates 2 and 3 of Appendix D , respec—

tive ly.

b. Experience Da ta

No records of reservoir stage or spillway discharge

are maintained for  this site . Nowever, acc ording to in terviews

with local residents , the maximum reservoir level was never

higher than the dam crest .

c. Visual Observations

The spillway structure is well maintained and the

approach channel is well defined , but heavy sedimentation

deposits and vegetative growt h were observed in the reservoir

on the upstream side of ihe spiliway crest. No new urbaniza-

tion was noted in the reservoir area . The downstream channel

is also well defined with moderate riprap along the river

banks.

d. Overtopping Potential

As indicated In Section 5.1—a., both one—half the

Probable Maximum Flood and the 100—year flood , when routed

throug h Cold Spring Lake Re servoir , result in overtopping the

dam . The spiliway and reservoir surcharge capacities are too

small to accommodate the peak flows . One—half the PM? and the

100-year flood overtopped the dam by 2.2 feet  and 1.7 fee t ,

respectively. The splllwa y is only capable of passing a flood

roughl y equa l to ten percent of one—half the PM? without

overtopping the dam . Since the 100—year flood is the minimum

Spillway Design Flood (SDF) for this dam , according to the

Recommended Guidelines for Safe ty  Inspection of Dams by the

Co rps of Fngineer s, the •pillway capacity of the Cold Spring

Lake Dam is considered “ Inadequate” .

20
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e. Re servoir Draudown

The reservoir drawdown below the spillway crest ,

elevation 410, is accomplished by permitting discharge through

the 12—inch cast iron pipe wi th  assumed entrance and exit

inverts at elevation 399. The minimum tailvater corresponds

to the top of the condui t , elevation 400 , resulting in a total

head d i f f e rential of 10 f ee t .  Assuming a con8tant inflow of

3 cfs (2 cf s/ sq .  m i.), the total drawdown time is 28 days , at

which point the inf low equals the outflow and the reservoir

pool Is at elevation 401 fee t .  Assuming zero inflow , the

d rawdo’im to elevation 401.04 can be accomplished in 12—

1/2 days .

r
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of St ructural Stabi l i ty

a. Visual Observations

The dam did not exhibit any visible signs of

distress. The masonry wall in the original section did not

exhibit any leaning or bulging and no stones were displaced .

No structural cracking was observed in the concrete arch

section. Based on a visual inspection and in view of past

per fo rmance , the s t ructure appears to be stable.

b. Design and Construction Data

No design or construction data were available.

c. Operating Records

No operating records were available.

d. Post Construction Changes

As discusled in Section 1.2, the only post con-

s t ruct ion change mad e was the construction of a concrete arch
section in 1904 as a result of damage to the right abutment

in 1903.

22 
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e. Static Stability

1. Rock Masonry and Earthfill Section

Dimensions of the embankment , wall , spillvay

and the level of the water behind the darn, along with

observations regarding the drainage characteristics of

the wall , define the boundary conditions for the flow of

water through the dam. The seepage pattern will change

with the position of these boundaries but will generally

conform to the pattern Illustrated on the figures pre-

sented in the appendices. Inspection of the masonry wall

and the soil behind it allow reasonable assumptions

pertinent to the stability analysis to be made.

Stability calculations were performed using

the Trial Wedge Method and assumed soil parameters.

Safety factors were determined against overtopping and

sliding for different ratioi: of wall thickness to height .

The results are presented in Append ix E.

The results of this analysis establish that

the embankment wall and spiliway are stable under the

force exerted by the soil behind them for a wall thick-

ness (W) to height (H) ratio greater than or equal

to 0.2. Even during overtopping the walls were found to

be stable against sliding and overturning . Overtopping

of the embankment wall would yield a factor of safe ty

equal to that o f the spili way.

23
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2. Concrete Gravi ty Dam Secti on

The total shape and dimensions of the concrete

section , especially under the upstream earthfill , will

profoundly affect its stability. Al so , the depth to the

base of conc rete , along wi th  the nature and strength

parameters of the foundation will influence the s tabi l i ty
of the section. None of this information is presently

available. Therefore , it is not possible to make a

def ini t ive statement on the s tabi l i ty of the concrete

section.

Nowever, the concrete gravity section has

remained intact over it ’s 74 year life since it was

constructed in 1904. Further , no ev idence was apparent

of settlement , misalignmen t , cracks, foundation heaving

or other indications of i n s t ab i l i ty .

It should be emphasized that these analyses

function only as an aid in assessing the structural

adequacy of the dam . The reliability of the results are

a function of the assumptions made in the analysis. No

data was available on the strength parameters of the

masonry or embankment and no cross sections of the dam

were available.

f. Seismic Stability

A north—south trending fault, mapped by others ,

occurs about 750 feet east of the dam. The dam 18 located in

Seismic Zone 1, as defined in Recommended Guidelines For

Sa fe ty  Inspection of Dams as prepared by the Corps of &~gi—

neers. In general , projects located in Se ismic Zones 0,

1 and 2 may be assumed to present no hazard from earth quake ,

24 
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I
provided the static stability conditions are satisfactory and

conventional safety margins exist.

(
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SECTION 7: ASSESSMENT/ REMEDIAL MEASURES

7.1 Dam Assessment

a. Sa fe ty

The dam has been inspected visually and a review

ha s been made of the available engineering data . This assess-

ment is subject to the limitations Inherent in the visual

inspection procedures stipulated by the Corps of Fngineers for

Phase I Reports .

The safety of Cold Spring La ke Dam is in question

because the dam does not have adequate spillwa y capacity to
pass one—half of the PMF or even the 100—year flood without

overtopping. Overtopping of the dam carries with it the

danger of possible progressive failure of the abutments of the
damn. The dam ’s present spillway capacity can pass only about
ten percent of one—half the P1-IF.

No def ini t ive  statement pertaining to the safety of

the dam can be made without acquisition of embankment and

foundation material engineering properties and determination
of the true cross sectional dimensions of the darn . The

presen t dam , however , has performed adequately since the 1904

modification without failure or evidence of instability. It

should be emphasized that the safety of this dam can be

threatened by failure of any one of several upstream lakes

which include the Upper and Lower Star Lakes and Kampfe Lake.

26 
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b. Adequacy of Information

The information and data uncovered is not adequate

to perform a comprehensive , definitive evaluation of the dam’s

stability. Nevertheless, in view of the past performance of

the dam , its present condition , and in light of the stability

calculations performed , it is not felt that additional infor—

mation on the engineering properties of the embankment and

foundation materials is necessary at this time. Nevertheless,

it is believed desirable to have a survey of the dam made to

determine and prepare drawings of the true shape and dimen-

sions of the dam structures. The seepage at the toe of the

downstream embankment , howeve r , does call for regular observa-

tions and measurement to detect any changes in quantity or

clarity of seepage water.

c. Urgency

Stud ies to augment the spillway discharge capacity

should be undertaken within six months , and a plan formulation

should be completed within a 12—month period .

The program for regularly observing seepage should

be implemen ted withi n six months.

The as—built set of dam plans and drawings should

be completed within a 6 month period.
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I
7.2 Remedial Measures

a.  Al ternat ives

The al ternat ives available for increasing the

spillway capac ity are :

1. Increasing the dam height , thus permitting a higher
discharge to pass over the spillway without overtop-

ping.

2. Providing for auxiliary spillway on the right

abutmen t by “hardening” the top of the abutment and

re—entry path to the downstream brook channel

sufficiently to withstand emergency flows of one—

half I’MF magnitude.

3. A combination of the above alternatives.

7.3 Recommendations

Based on the visual inspection and data evaluation

presented herein , the following action is recommended .

1. A program should be developed to monitor the seepage

through and under the darn. Depending on the infor-

mation provided , the need for corrective measures

can be considered and , if necessary, undertaken .

2. The downstream waterway below the concrete spillway

should be cleared of brush and debris. The channel

should be protected by rock riprap.

28
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3. No additional mortar should be added to the face of

the masonry d amn . Sealing the wall will alter the

free draining characteristics of the wall and could

allow for a build up in hydrostatic pressure at the

back of the wall.

4. All walkways and handrails on the dam should be

removed , as they can start a debris backup , increas-

ing the head on the dam.

5. The owner should initiate a program of annual

inspections of the darn utilizing the standard visual
check list in this report . Ne adwater and tai lwater

gages should be installed in the dam and read out

during severe rainstorms and at routine operating

and maintenance visits to the dam. A permanent log

should be kept of all main tenance and operating

events of the dam , the lake and the outlet passages.

(
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APPENDIX A

CHECK LIST — VISUAL OBSERVATIONS

CHECK LIST — ENGINEERING, CONSTRUCTION
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APPENDIX B

PHOTOGRAP HS

All photos were taken on June 27 & 28 , 1978.
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Cold Sp rings Dam
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Photo 1 — Overall view of dam.

Photo 2 — Overal l  view of dam and culverts in discharge chan-
nel under private road.



Cold  Spr ings  Dam
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Photo 3 — Vi ew of dam from left abutment showing original
rock masonry dam.
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Photo 4 — View of dam from right abutment showing added con—
crete dam, spiliway and abandoned cast Iron pipe



Cold Spr ings Dam
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Photo 5 — Rock wall masonry of or iginal  dam.
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‘ Photo 6 — Seepage at base under

spiliway of Concrete dam.
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Cold Spr ings Dam
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____ Photo 7 — Spiliway in masonry dam.
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Photo 8 — View of spiliway in concrete dam showing channel un-
der sp il iway heavily covered with brush and vines.
Discharge channel from masonry dam in foreground .

_ _  ~~~- ---~~~~---— - .- - —--~~~~~~~~--- -



Cold Spr ings  Dam
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Photo 9 — Outlet valve chambers and footbridge over concrete
dam spillway.
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Photo 10 — View of spiliways from upstream left shoreline.
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Cold Springs Dam

~f

Photo 11 — Erosion and settlement of wingwall at left side of
approach to maso n ry sp lllway.
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Photo 12 — Drainage channe l for masonry sp iliway .
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Cold  S p r ings  Dam
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Photo 13 — Downstream drainage channe’, p r l v a t — road , .n1-
verts and highway bridge in background.
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Photo 14 — Highway bridge under Hacop in Road downstream of
dam. 
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Cold Spr ings  Dam
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Photo 15 — View of Cold Springs Lake from near right abutment.
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Name of Dam : Cold Spring Lake Dam

Drainage Area: 1.5 square miles

Elevation Top Normal Pool (Storage Capacity): 410 (208 AF)

Elevation Top Flood Control Pool (Storage Capacity): N.A.

Elevation Max imum Design Pool: 412

Elevation Top of Dam: 412

SPILLWAY CREST:

a. Elevation: 410 (Rock Masonry Dam Spiliway)

b. Type: Overflow (Both Spiliways) 
—

c. Width: 4 foot (Concrete Spiliway) 7 foot (Masonry Spiliway)

d. Combined Length: 99.7 feet

e. Location Spillover: Middle and left part of the dam

f .  ~kimber and Type of Gates:  None

OUTLET WORKS : (Outlet #2)

a. Type : 12—inch diameter conduit

b. Location: Base of the dam near the concrete sp iliway

c. Entrance Inverts: N.A.

d. Exit Inverts: N.A.

e• Energency Draindown Facilities: Flow through outlet is con-

trolled by 12—inch d iameter

gate valve

HYDROME TEOROLO CICAL GAGES: (N.A.)

a .  Type: ___________________________________________

b. Locat ion:  ________________________________________

c. Racord s:
4

(
MAXIMUM ION—DAMAGING DISCHARGE : 335 cfs (Estimated)

I
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